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' ) I M>MKN rs TO TEE CLAIMS: 



The listing of claims replaces all prior versions and listings of claims in this application: 
LisliBR of € I aim § : 

1 . ^Currently Amended) A method for producing a mixture of chlorine and chlorine 
dioxide comprising the steps of: 

introducing an aqueous solution consisting of an alkali metal chlorate with an inorganic 
acid into a reactor and permuting ai least 90% by volume weight of said alkali metal chlorate ro 
react with said inorganic acid to produce gaseous chlorine, chlorine dioxide and steam in a gas 
head space of said reacior: 

removing .said gaseous chlorine, chlorine dioxide and steam from said reactor: and 

dissolving said gaseous chlorine, chlorine dioxide, and steam in water to produce a 
product stream. 

2. (Previously Canceled) 

3. (Original! A method according to claim 1 including the step of selecting 
hydrochloric acid as said inorganic acid, 

4. (Original) A method according to claim 3 including the step of establishing die 
concent x <^ fork tcid between 5% and 40% by weight. 

5. (Previously Presented) A method according to claim 1 including the step of 
establishing an initial concentration of from 200 to 700 grams per liter of alkali metal chlorate in 
said aqueous solution of alkali metal chlorate. 



6. (Original) A method according to claim 1 including the step of maintaining said 
metal chlorate solution and said inorganic acid at a temperature between 2(CC and 60°C in 

eons >roduet stream chlorine/chlorine dioxide ratios greater than 2.5. 

7. (Original) A method according to claim 5 including the step of selecting sodium 



8, ( tl ) A rnei.h ecord clam nt t ics of us k i cental 
reactor wherein said aqueous solution of alkali metal chlorate flows through said reacior and said 
inorganic acid is introduced into said flow of aqueous solution of alkali metal chlorate in a 
manner to permit said chlorine, chlorine dioxide and steam to rise through said aqueous solution 
of alkali metal chlorate at a several locations along said flow. 



9. (Original) A method according to claim 8 including the step of establishing said 
flow of alkali metal chlorate successively through a plurality of individual horizontal reactors 

lee n ot so each •URxe-.sive teueto? 
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1.0. (Currently Amended) A method according to claim 8 including the step of 
withdrawing a product stream containing chlorine., chlorine dioxide and steam from emih-ei said 



1 ! . (Original ) A method according to claim 9 including the step of allowing reaction 
f v < v i f jh k n v i^x n\' o ^ osp cuon 

12. (Original) A method according v v a m K > mdnd ns. sh< - on ot u wiuc said 
aqueous alkali metal chlorate through from one to twelve individual reactors arranged in series. 

13. (Original) A method according to claim 8 including the step of introducing said 
inorganic acid into said flow of alkali metal chlorate at from three to twelve separate locations 
spaced along a longitudinal axis of said reactor. 

14. {Previously Amended) A method for producing a gaseous mixture of chlorine 
dioxide ami > s > s -■ -a .pi s < -ww 

establishing a vain of an u icou soh ion o sod um chlorate at a 

temperature between 2(f'C and 95" ; C; 

introducing hydrochloric acid at several locations within said volume of said aqueous 
solution of sodium chlorate, said hydrochloric acid having a temperature between 20 C and 

95%g 

permitting said hydrochloric acid to react, with said aqueous solution of sodium chlorate 
c io n e diox dc and ste > gh d aqueous solution of 

sodium chlorate; 

g gaseous el * chlorine and steam in x head spate mais ned < ei 

said volume of said aqueous solution of sodium chlorate; and 

removing said gaseous product stream of chlorine, chloride dioxide and steam from said 
head space. 

1.5. (Original) A method according to claim 14 including the step of producing a 
product stream by dissolving said gaseous product stream of chlorine dioxide, chlorine, and 
steam in water. 

16. (Original) A method according to claim 15 including the step of mixing said 
product stream with an aqueous moiety wherein said chlorine and chlorine dioxide in said 
product stream react with contaminants in said aqueous moiety to, one of, oxidize and/or 
disinfect said contaminants, 

17. (Original) A method according to claim 15 including the step of applying said 
prod tact stream to one of, treat, potable water or w aste water. 

18. (Original) A method according to claim .15 including withdrawing said product 
stream wherein the ratio of chlorine to chlorine dioxide is at least 1.5 to 1. 
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19. (Original) A method according to claim 1 including the step of maintaining said 
sodium chlorate solution and said hydrochloric acid at a temperature between 20°C and 6(fC in 
order to produce in the gaseous product stream chlorine/chlorine dioxide ratios greater than 2.5. 

20. {Original} A method according to claim 14 including the step of maintaining the 
parmd pressure of chlorine dioxide at a level below 150 mm Hg by a combination (d one of or ail 
of the steps of vacuum, dilution with chlorine, and dilution with steam produced in the 
generation a ;aid gaseous chlorine chlorine dioxidi md steam 

21. (Currently Amended) A method according to claim 2- J. including the step of 
maintaining the partial pressure of chlorine dioxide at a level below 76 mm Hg. 

22. (Original) A method according to claim 14 including the step of providing said 
hydrochloric acid at a concentration of from 5 to 40% by weight. 

23. (Original) A method according to claim 14 including the step of establishing said 
volume of said aqueous solution of sodium chlorate with an initial concentration of sodium 
chlorate from 200 to 700 grants per liter. 

24. (Original ) A method according to claim 14 including the step of adding chloride 
ion to one of said aqueous solution of sodium chlorate, said aqueous solution of hydrochloric 
acid, or both in order to increase the ratio of chlorine to chlorine dioxide in said gaseous product 
stream. 

25. (Original) A method according to claim 14 including the step of obtaining said 
chloride ion by recycling spent liquor from said method. 

26. (Original) A method according to claim 14 including the step of using a 
horizontal reactor wherein said aqueous solution of sodium chlorate flows through said reactor 
and said hydrochloric acid is introduced into said How of aqueous solution of sodium chlorate in 
a a x ! ous products of reactiot i I >aid aqu« >us solution of sodium 
chlorate at several of locations along said flow. 

2?. (Original) A method according to claim 26 including the step of using a 
tries ; „ tcto h v e said aqueous solution of sodium chlorate flows through said reactor 
and said hydrochloric acid is introduced into said flow of aqueous solution of sodium chlorate in 
a manner! to permit gaseous products to rise through the resulting aqueous solution at a plurality 
of kx ik ad floe t v d orinetocl mine dioxide ratio of greater than 

2.5 in the product stream, 

28. (Original) A method according to claim 26 including the step of establishing said 
flow of alkali metal chlorate successively through several individual horizontal reactors and 
adding additional hydrochloric acid to said flow prior to each successive reactor, thereby 
achieving a chlorine to chlorine dioxide ratio more than 1 ,5 and less than 4. 

24. (Original) A method according to claim 26 including the step of establishing said 
flow of inorganic acid successively through several individual horizontal reactors and adding 
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additional alkali metal chlorate to said flow prior to each successive reactor, thereby achieving a 
chlorine to chlorine dioxide ratio greater than 2.5 

30. {'Previously Withdrawn) A reactor for generating a gaseous mixture by reacting 
an aqueous solution of an alkali metal chlorate and an inorganic acid comprising: 

a first horizontal)}- disposed reactor section having a first end adapted to introduce said 
alkali uk chiot tea? morgan t J nto tid reactor section 

r < c ; > i a sec 1 > ! x>ursd a volume oi said u ■-. 

solution of an alkali metal chlorate within said reactor with a gas space above said volume of 
said aqueous solution of an alkali metal chlorate; 

means to introduce said inorganic acid at a plurality of locations along at least a portion 
of the length of said volume of said aqueous solution of an alkali metal chlorate; 

means a s us re as odue d aa^ space: and 

collect on nu ! s cond en 1 oi sum reactor action to collect waste liquor from 

said reactor section. 

31. (Previously Withdrawn) A reactor according to claim 30 wherein said means to 
introduce said inorganic acid is a difiuser disposed along the length of said volume of said 
aqueous solution of saicl alkahl metal chlorate. 

32. (Previously Withdrawn) A reactor according to claim 30 wherein said reactor 
includes means to heat said aqueous solution of alkali metal chlorate and said inorganic acid 
before uurodaetio i in c - I reactor section. 

(Previous - $ > drawn) A reactor according to claim 30 including means to 
maintain said reactor section at a constant temperature. 

34. (Previously Withdrawn) A reactor according to claim. 30 wherein said reactor 
includes means to heat said aqueous solution of alkali metal chlorate and said inorganic acid as it 
flows from storage into said reactor section. 

35. (Previously Withdrawn) A reactor ace rding io claim 30 where t •> .ant tally all 
components of the reactor are designed to contain pressure of at least 1 80 psig. 

$6 eviously Withdrawn \ i etor accordh laim 30 including n * t 

pressurized water to drive an ejector to create a vacuum to draw a mixture of chlorine dioxide, 
chlorine and steam into said water whereby said steam is condensed by said water and said 
chlorine dioxide and said chlorine are dissolved in said water. 

37. (Previously Withdrawn) A reactor according to claim 36 including an auxiliary 
tank connected to said reactor and. said tank such that said water containing said dissolved 
chlorine dioxide and said chlorine are conducted to a tank wherein air separated from gaseous 
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chlorine dioxide and chlorine can be safely vented and a solution of chlorine dioxide and 
chlorine dissolved in water can he withdrawn from said tank as a product stream. 

38. (Previously Amended; A method lor removing contaminants from aqueous 
y a i he steps oi 

introducing an aqueous solution consisting of an alkali metal chlorate with an inorganic 
acid into a reactor and permitting at least 90% by v olume of said alkali metal chlorate to react 
with saw! inorganic acid to produce gaseous chlorine, chlorine dioxide and steam in a gas head 
space of sa d reacto 

! ) s orim n i i s > i v a , ^ ! 

dissolving said gaseous chlorine, chlorine dioxide and steam in water to produce a 
product stream; and 

mixing said product stream with said aqueous moiety whereby said chlorine and chlorine 
ud prodca sirean react with contaminants in said aqueous moiet> to oxidize and/or 
disinfect saai contaminants. 



Page 6 of 12 



